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(54) MASTER DISK EXPOSURE DEVICE AND METHOD THEREFOR 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a master disk exposure device 
capable of exposing a minute pit and a narrow groove with high precision 
and provided with a developing function. 

SOLUTION: In this master disk exposure device 100, a master disk 19 
coated with a photoresist film 20 is irradiated convergently with laser 



beams to form a desired pattern. A nozzle 210 fills water between a 
condensing lens 17 and the master disk 19 during the exposure. The 
condensing lens 17 increases in NA and functions as an immersion 
objective. With the nozzle arranged in piping for a water tank and a 
developer tank, and with a valve installed that changes a feeding liquid to 
water or developer, the master disk aligner can also be used as a 
developing device. 
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Html) ±&$i&t:flt£$i*t>tdt>0>*nK ft 
* k*><om&M£3. i iPh m/£ 3 tiX 1 * C 

[1b**4 ] 5 *>tc> £f*fc*JES±K#J£T*A:tf> 

mvm o ft * i/cw o fc ± ^ 

[15*3(6] 8^^si*2n/ci£2£te£ 
r * /c*wfc2£e*<i;i * c <t <t r *Ib*jp 5 

[ftWDiMCtiM] 
[0 00 1 ] 

{H«OBr*a»J»KJ BOB 
[0002] 
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£f&&, 7" 'J 7 * -"7 y h ft^KttlfcT* 7^- 7*t>7* 

tcR&wta£2&m\.>t>tix\,*& 1 > &£S5#&h&, a 

10 #6. BMiBtclfflMr* 1/ -if Jtt^tf 7 

7* n^*h««tr*. axo/cfltttt. siss* 

[0003] ±iiS>l&B8j£8fl4 l/C, ? U 

20 b't/*>:ft£te Vol 37 r No. 6, 475-4*8 <1983*> K 
It. b-1fjfcft£A = 4 5 7. 9 8 iiQi, U>XpgQft 
NA = 0. 93©*^^ K*«l-T. J^aS-hK1^5t<^ f 

VH D/A H 0*55 1 W^-f ^ ^Ol/^lf^ ^ * 4 > 

tCH e - N e 1/ -If t-i, 4 b/c7 * -* » 9 
30 1f-^4rffli»"Clr*&c 

[0004 ]«HW6-1 876684£«». §*h7 

&m&&&ixi>mttih5vpt>>h<!>9 
ox\>-*ki&mbctvx-i*zitf : <A>>w^n 

lJl9til<0<i^cr)U--tf^9^^>^-7>>^{6»l/Tl' 

s. 

[0 005] 

[£W«fcL«fc^T*5SMI3 iS^O^^y^^T 

*&k*MMZ. W&K%&&K.Mi,*Xi>1b?<*>>m 

JSTfeT^tcu. u-lfjt*BBccm*T*u>X©BP 
B <NA> *«*T*C4. U-1f*©«fe*ISiftftft 
T*C4^*il6n*. 1/^0^6. l^>XC9NAft 
yi/-tf«^JS«feft<C(«fi»^D, 

[0006]$ te t PIB^J: ^ tcSSftat^ftftXIltt, 

so *n-en, BSBj&a&i0B^B£tii<TM*cciT 



11-Mar-03 13:4« 



http://wwv\tfJpdljpo.gojp^ 



3 

frim>fcfc*>. &sax h#*w»*<u<>ic. £aa 
ax^-xk#5r*>o. <**kx 

[0007] *«W^B«», ttttb* ? h QB'Htfttf 

[0 00 «] ffc, 5#ft6fc<!>* 

[0 00 9 1 *3WI!«)$6K:«OB«tt % tMfit * \Q> 
K'Mbftfflk h7^t* 7 f ftfc»ltUcffcB*fc*3»ft 

[If *fc*£X^R] 1 <»&&tCU 

[0010] *^<D^SS^SO^H4r@6 
r»BT4. B6tt, *fcW0BJa*»S<!>*^* K 

x 1 7 kj: vwsLticitGStitc? * huyx hB2 0 
«D*afo:«jfcSft*. *bw<z>bbs*bbi*. @6k 

2 1 OgBJ/CfcO. 25£S*ft*iCtt C(0/X^2 1 

o*^«ftsn/c«*2 ooiuoaso?* h l^X 
H820im*l/>X] 7 4<&B3t&*?t8ten*. CC 

r«t-»cTK& ( i ) Kjoasn*. 

[0011] 

[»i] 

r - A/NA= A/ (n-smo) • • < 1 ) 
3W». AttBfcl^Xl 7KA«**b- ?*40« 
£ NA(i£fcU>Xl 7<2BaD&. n(*&*U>X] 
7<5«jS« (Ml) tttSCHtt*. aUSyfclOXl 
7 * 6 KJH 3 ft StfJfcOfcrtffi * m »T <f t)% HE* 

*t*nen«r. &#ioxi 7tcj;oa8iiL$*2 

£. r**3<-r*«:l*±ft(l > ^6NA£*S<? 
Mil^C^bHo NA»« ( 1 ) Oi:^tCNA = 
n • s i naX"£B.2n*<DX\ NA***T*«:i*B 
ff*n <TnajCi». 
«©«B2 0 4**u>xi7i<OPJie:«*2 0 0 <n 
> l > Jvci'&crc, ssi < ii = l ) 
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£8££SO££ U>XJ:9<>N A £*e*T*C 4#t' 

>x i 7 £»ab >x± bxa^^^^c 

mzooit. NA***<T*fc*>K\ ®tf$cr>** 
ttBlfcMMEU**, U>XI7«!>fcS«AiLT*H£ 
*>*B£4>ftiE2 0 ±&£u>X 1 7 40ffif6^»aS 
T*«£«itt. B£u>Xl7<9BK*iC&l'nti** 

bfrlttm. «*2 0 0tt, Ifcfi©?* hu^xhB 
2O4ttBT*C±cctr*0T\ 7*huVXhfcBB 

s * raffias iwao & 

[0012] **ffl<DJi?«B#Batt. 3 SK. «flt« 
BfiB£KBK «»ftftti¥R*gBT * C £ K <fc 0 s 

*a©7" d "fe x tc <£is s n-c \,* kmm£&&T& t u 
[ooi3] ±ie3i^«^isfi±tc«^'r hic*><o*& 

JI^S^f^l^BiajT^/ci^yX^i, St/XJltC 

iO© /X;U 4 y 6/c«HDftlgBB« 
Oftil^Ci^-ce&ttOftilBB. 

Bs-rnta:, ^^&^x^^««KigBB«B»Bft 

Mfel:BBB4sBfitC|g»i\tf C 4^T*&. 
[0014] *ft«OBSBXBBtt. 3 e>tc. 

^OKBBB^BA&C^fd^. cn(C<tD, R» 
fiS£gBtCcfc DS* • BB - ttt#-o4>BB , CPNI 

■b X ^IS ftT * C i $ B*<E)«i«BBtt*^ 
3P F*B*, K^€»©WlB*«:*BorBBa* 

0S*U>X«:Stfjfe^9 K^*B«©*^^ F4br 
tt»r*C 4^bJ«4 ^9. BSOBBIk&^'hBIb^ 

[00 15] **WOB2Cr)»tttCKil^ 7thU«/ 

x h t^UcseiWttBaJBBJtecu-ifjttBjfei/ 

^BBS*-felf^C4t14»4r*SLSB**tt**B 
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[0016] *«WOlRSS**tt«:i«A W, 
[0017] 

[ooi8] [* i a * ssa*«fi 
onsisatwiBi^oisw^ an*, 
&g i o o^>««saB**r. i»a*Ka i o o», 

*ta«# (AO) 3t»B7atfM«* <ao> im 

S9. 5#JB#^* K2 7. IjF.Sl9$:i§i5T**-> 
?-:T>l2 1. ISiSl 9±<C**RilM"6.'X*2 1 0 
atf */W*W6«B& 2 0 > JBWSnfcX* ? \ * 

*M*aKT*fc^fc'-*x7"'; 7*~3, s^-i 

j ^7^7-13, U > X 6 3*9 8 t OX&m+iP 
[0 0 19] y*« 1 a^sasMd tlfc 1T*«2 
5Kft»6n*. »1Q**4«, -«OU>X6X« 

*n/cAOS»fi7tcA«i/t:, sair^dfi^^-/ 
•xs$nfc^^x*«s^-8rs«stifcift. ao« 

rfilS9tc;^LX^l 90fftiE<D¥$#ffl&5£MS4 30 

*9-ioav*9-i ltarjfc^y 

*♦ ft^ ^ k 2 7 «ci*ft*T& 'j u- 1/ >x 1 5 

*b>Xl 7*i««nT*9. *ft6OU>X«:j:0 
U— WfcttIM 1 90!>*ii©»r*(iBK:«*3n*. HE 

£1 9±Kl»a^«^»^®**to 7 * hbVX 
t2 0#£lii*tlTl'*. -tf. »2®**5ttEOjt 

mi 2tcAi*T*. Aoa:ias7oftt>oicEOita 

S 1 2 tC J: ^ > yaOTSfcSfcSEffll/T t> J: 

Is EOS38Bl2^5iiil/fc*«^-7S^-13-C 40 
S««n, A/2fi«ftl4*£at/fc8L 
10. S9-1 K2 7KH3iT*. 

[0 02 0] >>Xn>2 1 0tt^->^-yA2 1©±* 

tr-a^MS 1 9 ovM&mBB. s nt fe 9 , RS 1 9 

lcfe*?t*2 0 0*»±liiT*. *->t~^2 1£ 
jrOI^fil 9*iBK3ti4i^a>a^» , C*2 0 OttJE 
£1 94PMfclE#9, RSfl>7* H^XH«2 0* 
a^TkK^^R&Tio M 1 9©tWM*-? , C2U*C 

fc*200i*a£u>xi 7±mk>7* t usm* 

B2 04fl>« 5 fe5t«r^c«>, «*^>Xl7tti8iBu 50 
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>x± orate**, j 

[002 1 ] ft^i F2 74»*m 9JbQ7t FUS> j 

xh«2 0icH«8n/c*tt 1 iiK(i)fiy«iu 

✓XCDJSMHC J: 93yR*©8HMMf*'l** * F B* 9 j 
fc')*£ttX#9 h*«JUl/C7* H/^H2 0«ra j 

#s**o c©/c», «*0raa*i«J:9i8*» 
*s«at , c3*T* ctvn**>o a*-? f2 7©»b j 

[ 0 0 2 2 ] RSI 9<D7 * h UVX h©2 0®&9*> | 

^stisnfcfttt, «fcu>xi7»tf , ju--i'>xi j 

5*BBbr?tT*i<f9. i7-l i, 
0. ^-7*7-1 3*Hru>X2 2«lJ:9B«B2 
4±te£*Sft*. £fcE240? r <X7H2 6ic& 
m£ftfcX#9h*2 6a. 2 6 b *a§T*C iKj: I 
1#U>X1 7£*VCifcaSft*X*? j 

[0023] b-trjWl. A03CSHB7, EO^ES j 

i2. ^->f—'7 r Ji2 is?<Di4m>. a^oaisw j 

& <B3&tfl94MR) KJ:9Hf M ; 

[0024] 1 0 0«t^7 K2 7 j 

©SB©i*litB2aOTI3*flll**CIWI!T*. 02 

Mt. Bjfc^X^fc^lWlStA^TXI**** j 

a ? K2 7^T*^fifc««0*n<U 03 £5^9 J 

F2 7<&a^ffiB*ftT. B3«C«. K I 

2 7©»aWI<Ti/c«>tC. ^X;U2 1 o*>& ; 

Bltii 2 n/c* 2 0 0 «M9GMni OX «>*o ! 

[0025] U2iCmT*tlClbr*9 F2 7 1*. S*u 

>Xl7i, g*U>Xl 7«:«»r*«*U>Xshil | 

6a K^-x«2 8i*Bil, *ftl/> j 

X^yi6a«^-X928<D6ffitcBS3n/c4* j 

(B*x. y*i*> ccw«*n, m*u>xi7©3Wi 

[0026] B3ic5irJ:*K:, «fti/>X*^$ri 6 
a tt*(J>±3&: fx •/SR* 3 3 kixl>X «J u - 1> >X 1 
5^SI€*r^ , Jb-l^>X^^y3 2?:ilx^. CC 
T\ tx-/3R*3 3ti«*^>X17tt:JW& , iW-i' 
>X1 50)5Mi»iSlttB«KO-C l Jb-U>Xl 50 

[0027] 'JU-u>X#^y32ttWti»f 18b 

^^lt^-^92 8 2 9 iattsnxi* 

^ i;u-u>X*^y3 2±«c». #-*xa«(*«T 
,x-4M 4 0*»£T**t'>3 4 e*«€$n 
T4S9, T^>J--f 1 4O«Wfe0lMJflWC**a 
^^34 f, vkX©535b, 3-^36c. 36d« 
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x-$i4Qmmz>i. a*u>xi7jw.;u- 

u>Xl 5a^-x&2 8KabX£«-£fl (@B±T 

*&) jc»ttr*ci*ca*. 7**»x-* i40<*> 

IBSbtt, £fcE24<D? r <X7*M26lCJ:*X#7 b 
$2 6 a , 2 6 bOttStt«tc*-^^M8D»« 6 
GXl7t>n&* cntCctD. £*U>X1 74>»B£K 

XI i<o&mtm.\ 9§SBiG>IHfii«. &jfcu>Xl 

[0 02 8] Ss#U>Xl 7t*IM>-SK:«flKLX«* 
3ftfc*tf«l'>XX*>*. U>X17Q*MKB. Ttf 
u>Xl ?«E>tt3«IS 1 7 att. **tcd*n*a 

kbxtmwmmw'. 

BSBottBU. flccBttntri**. ss#u>xi7# 
u>xi tohmi*, *KB*«nxu*. c. s i 

C. S h N, . ZrOt . Ta, 0> . ZnS. T i 
[00291 04 *«^X. @ 1 K«Uc*/B 

<st##££S2 2 ovmotmz&mh* */*i<* 

?SKI§i$fi2 2 0W, r** , J«^**WWtt 

*>*rt»*»ET**B#:'*9 2^ *>*82, 
S4Phs**2 1 0 4C*/ififc«*«te-r£BS8 
0. 8 0a, 8 0bJWflM9HM85*"MlJMtiTl* 
*/51«L#£ttffl*'*''**2 1 0l*KS8 0K# 

80ai**>*84fc»lfrr*i«80 b£»*T 
*. ES8 0 a fctf 8 0 b<EI»n*ftSK'<*78 6 
afctf8 6 b*««ftX4*«), t®BBI*M»B8 8 
iC«J:9fl«Sft*. W8 0<W8+«:ttStta>hP- 

jb><*79 0jMt*s*i. ^x*2 i oa>&ttUSft* 

»*<Wtt3!>WW»8 8«:iacX«l»Sn*. S!fS?ft* 
>*82±**>*8 4Ktt*ften«*#>*92*> 

J:?X*n6<0*>*82. 84*6*fcffiRtf*a* 
980a. 80bK?jfcJfc<*ft*o 4jM07"92i*fc 
«»»8 8fcJ:0W»5ftXl**, ft*. MW8 8 

ai/Xi*&*Bi»i^ai/Xi**. 

[ 0 0 3 0 ] B4C»OfcJ:^<rilB«/**B«B2 
2 0flM«*UTttM!T*. MB*BBiciH»xa 
##tTfcft*R. M»»8 8U*^>^8 4«OStt^ 
Jl7 8 6 b «M*t X** > 2 8 4 8 0 K 

*W»8 8t«fc*£a> ho-;U<*78 
0tMB(/C. BS8 0iM:Bn**<DBM:BBU 
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2 0 £G>Btt#*X3E«S *v >X 1 7 #88 U 

>ztuxmth. *tc. z%mtc\tz$&£7 * 

h i^x HS2 0±«cWS Wc*W^Xj^©*k: 

6ttusn4*a», m*u>xi 7 ij^&ffi©?* 

7***. MS±TO*<oaifcK:j:9S*u>Xl7i 
JKSSB07 * h U^X h 2 0 iO^CD^^n/c&llfi 

<»&t\&£Z.2i*z>tcWc;x>\>2 i o wittier*** 
**l*KH/XtJ:l*. *^c. **u>x*;nn 6a(c 
J:**fl!)ttK^*^Tfc«>«:«U>X*Jiyi 6aO 
KB«MS^BB«r«AT * <* * K l/X t*. 
[003 1 ] 1^2 0<D37fc#fc7T*<^ H008 8 
li3&/<A^8 6b*KtaT6££4>K, itW»»f 
8 2 tfJOSifc' 8 6a SrBBfcT SCiKJroX-'X 

Z>. aEfia>bn-^/<*7-9Ol«l»»8 8C08WT 

x-B*»&«ft*aBu. a«rtf«a<^flft*«:^xju 

[0032] B4(C*fl/fcKB2 2 0'Ct*, *&1*8£;k 
±*«fi&/oU78 6a. b«!J0ftit*C£KJ:?xra 
-/X*2 1 0KJ:9fctS?*Ci#X'*fctf>. a*ft 

[0033] <?6K, Sl^U/c^-? K27. 
e2 4RC/r<27H2 6U\ S£-*a<*;M*70fc 

gT-6^i«)^S^ei bXffit^C t i> pJ^X'^^o 
COJc^tCfEBBjtJffl^aJflW^CiKiJ:*). ^^<0 

[0034] c^2^*sw) *ft«(ra^iMa««fi 

C?W2iafe««:B5€:«i>xa*T*, H5I*. 03tC 
7rX/cllfi5^^S<Wlc^f K2 7©SWM<rwmoD 
BX*&. B5KftUfc^^ KBtt. S*U>X1 7 
*S»T6**l^>X**yi 6 bCQw^iaSiC^O 
fc»*U>X***l 6 a ^fitiWl^ 

-en«PA. «fe«i<5^a^Biooi*«if 

iSPHS^Wfitcot - X(*PJ-0^ t rtu X * ©itt^ 
£$K?Zo B5CCtt, a*u>X*iU5ri6b 
<D82*»^9a<r*/c^ yX*2 1 0*>£«iai 
3 n/c*0il^^^Bfi bX *^>* 

[0035] a*u>x*A>* 1 6 btt, eo4>*tcm 
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jUOXl7Kiii;*£J0 1 6 f , I6g#£ 

OftlSl 6 fCDKOa <ftA3CI> ^{«7t^M0 
ll ?V4 I a£tftfctiliaG4 1 b £iixfcU>X& 

s^ibS4 i#£*3n-ct>* 0 u>x&sfcHiB4 i 

Ofctfi&4 1 b«i5^WVX3^^*-^ 1 4 0&8I 

i'fc#, co|lteflrt*u>x<igfcajS4 ifc*>4>fc 

[0036]ft7T^<4 Oa>^Hi$nfc#tf:£fP§ 
(ftfc) l6f£SloX££u>Xi 7KA#Ucft, 

(HW 1 6g=fciiof H>X<£gfcWS4 

l/>X&Ht*liJS4 l*ii5S&4 1 a £4 1 b£ 

B 2 0 £ 0»H^fc*«>fc»M© £ * , «B*» M> 
Jxtfft<D4M:>#u>Xi£2i*ajS4 1 ®tttttt4 1 a I 
4 l b©*BKBfi**J:$KastStrci'*. tttt> 

#st,<fc*. -ww*. rafc*, ^x^2 

1 01)>hfrmBl$tlXB&$mO7 * h L^* h 2 0 
±fc4a«ft**t/a**±*K* £#b>Xl 7<2*SB1 
7 c * h U^X h 2 0 £®Hfi#£iE*nB 

Ktttfftl*, fctii&4 1 a £4 1 b^6*r < ^^54* 

w^3^sr^>x-^ 1 4 o&sgflt/gjfci' 
>xi 7 1 9 tmm&&JEzm#£$tit>* 

*fc. *«fi'©*»*m*b>Xl 7 £7* 

[0 03 7] @5K^Ud&£5#£2l;t, LOXttfl 
fcdiSi4 1*«*6<DT«*U>X1 7£J&£i0BB 

[0038] ILL *MM«IOlLfK J: 0 Ml • fc 
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KBL/fc#, > > X^{iH«J^O®etCJ:^'CKfii 
10 [0039] tie^MZ'&s XbZmi'XteE&k 

ncr. ^x^6ii!fir^4:oe^i5»u, 4>*i>t*, 
a*«fcO*>x^&*£«Brttt:*BSit. *G>* 

20 i^raffiKi^Atts^^ci^rt^ft^mj:, 

[0040]$ fc, ±£^SS jfc£B&, *^ ? KB* 

> xn& u > yoB A^ttibr ^ C i j^r s * 0 

[0 04 1 ] *«WOKSB*«Btt. 3>/<^ h^v 
30 X*. CD-ROM, f^^fc-r+fwX^OfSSt 
*fflC«i2J*tt», CD-R<W:^*ii£aSffi8«f*, 

[0 04 2] 

40 0. 2jim«T©^9 frW*8 

[004 3] tic, *»W©JlMaftftBtt, 

^6^12^ wt * /cioa jt«©7 d -b ^ $ nr 

WcSltta^WittO. a*-*«7'P*X«:BW 

aft i 1^53 1 <0!Ei£ ft CE S 1* * »f» fctt«fttt 
<:BB±K:idtttT&fc«KD^X^itt^X;HCtt8«cl! 

50 ^»4fct«lls?60ttlS^tt»Jtt**fc»OW9J»* 
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[0044] *%mm&&imB&. s &tc. 

[0045] *fcWDES8#tf^i**tt. u-** 
[BB4>B*at!M] 

[02] E 1 (C*McttW^ft^fo£™i&E<Dlt^ 

[04 ] *m<om i *tt«Raa2 WfeWKitt^wi* 



10 



20 
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